- WasEington, D.Ce

June 10, 1949

Dr. Shields ¥arren, Director,
Division of Biology and HMedicine
U, 5, Atomic Energy Commission
Wrshington 25, D. Cs

AOA0TT

Dear Doctor ‘larren:

1, In your letter of May 10, 1949 you appointed an Ad hoc .
Committee "for planning biolegic aspects of future atomic bomb tests..
Thie Comnittee was charged with "the important responsibility of setting
up the orotocol for observations in the field of Biology and Medicine
Wﬁich i% is desirable to make in future tests,"

2. The Committee met in Washington on June 7, 8 and 9 to evaluate
provosals for tests submitted by the National Military Establishment and
certsin facilities of the Atomic Energy Commission. We now submit to you
our selection from these proposals, arranged into a series of eleven projects
which, in our opinion merit investigation. To complete the protecol
requested we are also submitting a tentative recommendation for the labora-
tory facilitics that this nrogram will require, as well as a statement of
the estimated logistic effort as regards personnel,

3, Our findings and our plans are contained in the attachments
to this letter, aos follows:

A, Agenda: A short description of each of the soveral
proposals, with an cxcerpt of its relevant foatures.,

B. The complete minutes of the three day scssion,

Ce The program of tests apnroved by the Committece after

consideration of thec proposals, E

D, A tabulation of the minimum physical facilities required o | <
to vrovidc adequatc conditions for the conduct of the g Bl

£ o
nrogram, g 9% Dé@
E. A taobulntion of the personncl who will be availablc for 298% [Z2=
the conduct of the tests, EEE“,§§§
. . . wIXY

Fe A summary of the estimated logistic effort as regards 5“”8%“33

—eZ 2 3
personnel., z08¢ 5%
55259 E
FRPEENS
w 3 s . ZuaZREs >
4, Vic would like to mll your attention to thrce rcsolutions gﬁg;g&gg
that were passcd unanimously by your Committee: 23358333
&= i e

A, Rosolved: Thet it is desirable to conduct ztom bomb
tests on animals whose rosponsc to ionizing radidion
is well known from laboratory studies,

B. Resolved: That an animal breeding eslony should be
esteblished on Eniwetok Atell to provide an adsquate
supply of acclimatized, calibrated animals,

DILPARTMENT OF ENERGY DECLASSIFICATION REVIEW
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SINGLE REVIEW AUTHORIZED BY:

Co Resolved: That the biological and medical rescarch labora-
tory should be en the same island as the animal colony.

name _ Mo Keli 1
WA (44

Q0 Suni Sl
DATE:

REVIEWER (ADD):

S5+ The Committce is pleased to acknowledge the many kindnesses of
your associates in the Division of Biology and Medicine,

Respeetfully submitted,

We D.Armstrong, University of Minnesota

5, L, Clark, Vanderbilt University

D. B. pill, Edgewood Arsenal

R, H, Dracger, Naval Medical Rescarch Institute

Jacob Furth, Ook Ridge National Laboratoery

L. O, Jacobson, University of Uhicago

W, J. Langham, Los Alamos Scientific Laboratory

F, K, Snarrow, Brookhaven Notional Loboretory

R, E. Zirkle, Argonne National Laboratory

G. V. LcRoy, Northwesterh University
Attachments: Chairman
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Proposul*
Number

341

3.2.1.1

3.2.1.4

3.2e402

3024444

*Refers to
Agenda

Td: PROGRAM OF TESTS APPROVED BY A! AD HOC COMMITTEE

Projcet 11 Animnl Colony

Responsible Agoncy: National Military Establishment (NMRI)
Objcctive: To provide an adequate number of mice, dogs ond
pigs. These animols would be acclimatized to the total
environment. Their LDsg for 250 KV x-ray would be determined
after acclimntization, It is plammed to provide 5,000 - 10,000
mice of the CF-l strain; 500 dogs, preferably the Rochester
bongle strain; and 500 pigs of the U. S. Department of Agricul-
ture "hairless" strain. ’

Procedurc: If approved, o Weval party will cstablish the colony
ot once o permit approximatcly 18 months of breeding. 4
veterinarian, indoctrinated in gonetics, will accompany the
party. Yew animals will not be introduced into the colony
later than ono year before the expected dote of the tests.
Sufficiont animals will be bred to provide adequate controls,

A reserve colony of equal size will be developed at the NMRI,
in case of nccidents, After the tests, ropresontatives of the
spocics, and survivors of the tests will be returned to NMRI
for further study.

Projcet 2: Study of Acute Radiation Injury

Responsible fgeney: National Military Establishment

Objective: To cxposc cnough animals in enough positions to
Obtoin valid stotistical datn for a study of acutc lethality,

vs distance ~nd dose; LDgp vs distance and dosc; and survival

vs distance and dose,

Procedurc: Micé, dogs and pigs will be placcd in containers
suitably shiclded from heat and blest, Thesc will be placed

in the water and on land at predetermined distances from zero
point; and arc to be located so that they may be retricved
promptly, Animals will then be obscrved, sacrificed serially,cte,

Responsible Lgency: 4rgonne Nntional Laboratory

Objective: To attempt to separate the effects of prompt nucleor
gamma radiaticn, neutron radiation, and gamma radintion from the
fireball,

Procedurc: Mice will be pl-onod in heavily shiclded contoiners
with collimnting slits dirccted toward the detonation point,

and toward the cstimated location of the fireball, Acutc leth-
ality, LDgp and survival will be s tudied,

Resnonsible Apency: National Hilitary Establishment
Objcctive: To obtain animal tissucs at the earliest possible
time after cxposurc, and serially thereaftoer,for detailed
histologic and hemutologic studye There is a lack of infor-
mation from Japan and Bikini on this carly period. .
Procedurc: 4nimals oxposed as in 3.2.,14will be retrieved ot
oncce Some will be sacrificed at once, others serially at
aporopriate intervals thereafter, The tissucs would be fixed
and prescrved for study in the Naval Mediceal Rescarch Institute,
the Army Medical Center, and the Army Institute of Pnthology.
Blood studies would be made in the Island Laboratory.

Responsible sgency: National Military Establishment

Objective: To obtaoin animal tissucs at the carlicst possible
time after irradiation, and scrieslly thereafter for histo-
chemicnl studicse Such studics arc being performed on tissues
irradiated by conventional means, but none haove becen done on
tissucs exposcd to atom bomb radiation.

Procodurc: Tissues as obtained in 3.,2,1.1 ond 3.2.4,1 will be
quick frozen at -55°F, and stored and transported in this
condition to the drmy Medical Center for histochemical study.

Responsible lpency: National Military Establishment
Objective: To obtnin animal tissues at the carliest possible
Tims alter irradiation, and scrially thereafter for studics
of tissue enzyme systems, sSuch studies have been performed
with x-radict ion; none with thc intense atom bomb radiation,
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Knowlodge of pattern of chango of tissuc cnzyme systcms is
sought, . '
Proccdurc: Tissucs obiained as in 3.2.4.2 will be quick
Trovon ant  -55°C and transporbed in this state to the Army
Medical Center for enzyme system studies.

Responsible dgcneys Notional Cancer Institute o
Objecviver To study the effects of the atom bomb radiation

on tho homatopoictic system, on longovity, as o source of
genetic effoect, and as a carcinogenic agent for mice.
Procedurc: finimnls would be exposed as in 3,2,1.1 at distonces
Whoro sublethal doses could be expecteds Long toerm follow-up,
and breeding studies would then bo conducted after returning
the animals to the National Cancer Institute,

Project 3: Study of Thermal Injury

Responsible Agency: Nationel Military Establishment
Objcotivo:  To study the relation of the mortality to surface
arca burned and to the degrec of the burn.

Procedurc: An attompt will be made by suitably timed shiclds
To sopnrate the majority of the thermal exposure from the
jonizing radiation oxposure. Suitably shielded pigs will be
placed where burns of varying severity can be anticipated,
The influcnce of the burn on mortnlity, cnd as o complication
of radintion injury will be studied,

Responsible Apecney:s University of Rochester

Objoctive: To comparc atom bomb flash burn with matcerial from
Bikini, and with flash burns produccd in the laboratory,.
Prococdurc: Suitably shiclded pigs will be placcd where burns
of varying scverity con be anticipated, The histological
character of the burns, and related phenomena will be studied
in an attempt to cvnlunbe other atom bomb flash burns, and
laboratory flash burns,

Respensible dpency: Argonne National Laboratory

Objective: To nnalyze histologic changes in the skin of pigs
exposed to thermal radiation, for comparison with the findings
in the skin of the victims of the Los Almos accident,
Proccdurec: Young pigs would be expossd, suitably shielded
frem blast, and by timing deviccs from scme of the ionizing
radiation, Specimens of skin would be removed,fixed and
rcturned to the U. S, for studys

Project 4: Study of Blust Injury

Responsible fSgoncy: Notional Military Establishment

Objective: To study blast injury using improved containers
Based on cxpericnce at Inyokern ond Bikiniy Therc were serious
discrcpancies at Bikini between the degree of injury and the
cstimated overpressurc, with lethal offccts from peak pressures
that are not lethal with H.E. Further study of this is desired,
Procedure: 8mall animals, shielded from thermal radiation
would be cxposed in various positions related to blast measur-
ing devicess They would be sacrificed as soon as recovered

for study of blast effeccts.

Projoet 5: Study of Simulatcd BW Aonts

Rosponsible Agency: National Military Establishment

Objective: To study the effect of atom bomb radiation on the
simalated BW agents currontly under study by the Chemical Corps,
Procedurc: Simulated agents, protccted from thermal radistion
would be cxposed at various stations wherc predctermined radia-
tion intensity is anticipateds Bacteriologic studies of the
growth characteristics of these agents would be conducted at

** Proposal submitted too
lpte for action by Committee
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Project 6: Study of Hemo.tologmen Injury

Rosponsible dAgency: National Military Establishment ) )
Objoctives To perform cortain routine hematoligic cxaminations
Tor comparison with results obtained at Bikini and in the NMRI,
To study the nature and the coursc of the hemorrhagic tendency
in irradiated animals.

Procodure: Routine, complete studies of the hemogram will be
Todo in The surviving large nnimals, The studies of the hemor-
rhogic state will be confined to histologic examination of
oppreprinte tissucs, and to bicchemical studies of plasma,
quick frozen ot -55%F, and returned to NMRI for fractionation,

ctce

Projoct 7: Study of Particulate Fission Products

Responsible Agency: University of Rechester

Objoctive: To study the distribution in lungs ond other

Tissucs of radionctive fission products, of dust containing
induced radiocetivity; using animals exposed at various sites,
Procedurc: As amended, selected tissues from animels exposcd

in 3.2.1.1 would be available for prescrvotion for radio-
autography, microincineration, and other suitable studies.

(See original proposals 3i242e2; 3426233 3,22.4; ond 3.2,2,4,1)

Responsible Agency: Netional Uilitary Establishmont
Objcctives To study the distribution in animels of fission
products inhaled and ingested in areas of fall=-out,
Proccdurer Where fall-out is cxpccted shielded laboratory
animols would be exposud for varying intervals of time; and
in known arcas of fall-out laboratory animals ond indigenous
forms would be collected after cxposurce and studicd for the
distribution and veriety of fission products in the lungs
ond bodys

Responsible igency: Crocker Laboratory, University of Cal ifornia
Objective: To investigate th2 behavior of radicactive acresols
produced by ruclear detonation, using experimentol animnls
{rats); to evalunte and cstimate the possible hazards to humans
inhnling radionctive dusts and mists,

Procedurc: Animals would be placed down-wind, suitably shiclded
from bemb radintions. If possible others would be placed in
dronc aircrafte. S, udies of chemical specics of radicactive
acrosols, their distribution, cte,, would be performed using
alpha, beta and gamma counters; cleckroscopcs, ctce

Project 8: Biological Dosimetry

Ovjoctives: This scrics of proposels involves the use of certain
biclogical agents as dosimeters, on the basis of extensive
laboratory studics,

Procodurc: The dosimeter material would be placed in suitable
contuirnrs, and in a1llthe animal exposure containers, It would
alsc be placed behind experimental shields, and in the high

dosc rangee It is planned that the dose renge:  20-6C0r would
be monitored by Tradescantia; 50-600r by the CF-1 mice;
500-5000r by Weurospora; 5000-20,000r by Aspergillus; and
5000-50,000r by Zon,

Responsible Agencies:
Tradescantin Onk Ridge Haticnal Laboratory, and NME
Zeo UsS.Department of Agriculturc, and NME
Aspergillus Oak Ridge National Laborstory, and NME

Responsible igency: Los ilamos Scientific Laboratory

Objective: To use alteratiors .f the size of splecn, thyms,
and changes in thec ratio: white pulp/red pulp after 280 KV
¥-ray as an indicator of equivalent radiation. It is propssed
to attempt biological monitoring of atom bomb redistion in
certain localities by taking advantage of this effcot,
Procedure: Mice whose response to 250 KV x~ray is well known
would ?e exposed in the approximately 50-600r range in locations
Where integrated dose measurements are desired, as behind # 1clds,
in drones, etc, Aporoximately 5 days after exposurc the animals
will be sacrificed and the moasurcments made,
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Project 9: Gencticnl Effccts of .tom Bomb Radiation

Objcctives: This serics of proposals involves the exposure of
BIolopical material whose genctic responsc to conventional
forms of ionizing radiation and to atom bomb radiation is
known. It is hoped to extend and complement carliocr studies
of matations, mutetions rates, cte, In the casc of Neurospora,
revorsal of mutations obtained at Bikini will be sought; nnd
additional chomical mutents will be looked fore The problem of
the high incidence of chlorotic kerngls in corn cxposcd at
Bikini will be studied furthoere.

Proccdurc: Most of these materials will be cxposcd also as
biologicnl dosimeters; but alco samples will be placed in the
very high dosage range., Most of the moterials will be roturned
to the U, S, for further study. Aspergillus and Neuruspera
will be cultured in the Island laboratory before the tests.
Responsible Agencics:

3e3e4 Zoa ond others U. S. Department of Agriculture, md NME
ccreals

3.345 Aispergillus torreus: Oak Ridge Naticnal Leboratory, and NME

3.3.6 Nourospors cressa:  Oank Ridge National Laboratory, and NME

Project 103 Effect of Atom Bomb or Loegl Fauns and Flora

ded.1 Responsible ageneys U, S, Department of Agriculture, and NME
Objcectives: To study the thermal and blast cffccts of atom
bomb blast on local fauna nnd flora, to cxtond obsorvations at
Bikini and Bniwctoke Naturalists, quolificd in a number of
fields: ULirds, inscets, plants, etc. may be available.

Project 11: Dosimetry with !Mineral Substances

3ede2, Responsible dpency: MNational lUilitary Establishmont
Objectives: To conduct further studies on certain minerals:
Vikor glass, activated halides, etc., which are affected by
ionizing radiations Preliminary studies at the MMRI and at
Bikini sugpgest that these agents may be useful, rugged,
integrating dosimeters for personnel, and other purposcs.
Proccdurc: Samples of these calibrated radiation-scnsitive
materialg will be placed in all snimal containers; and ot a
number of other staticns where very precise physicel measirce
ment by other means are being made; and at stations where
high intensity is expected,
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Att. D. PHYSICAL FACILITIZS RONUIAED #CR THD BIOLOGICAL AMD

17DICKL JABORATCRY TOQ ASSURE SATISFAGTORY

JJORGING CONDITICHS IOR_THE PRCGRAN

a, lLaboratory: Two (2) units, 24' x {O' placed side by side.
Loch of these units should have a corridor 4' wide on one side of the
building; and each should then be divided into 5 basic laboratory units,
201 x 16! cach, The purposes for wrich the small rooms would be used are
as follows: large animal pathology, small animal pathology, blood
collection and sample preparation, lhematology, biochemistry, x-ray thHerapy
unit, counter and calibration of instruments, office and storage.

b, Mouse Colony: One unit 24' x €0', without subdivisions
tc house the animals, in proper cages, on proper racks; and one shed, 24'
x 20" gjuiped as wash house with running sca water for washing, cleaning
and sterilizing the cages.

¢. Storagc Building: One unit, 24' x 40! for general storage
of dried food, equipment, ectc.

d. Shed to cover diesel penerators,
¢, Shed to cover walk-in rofrigerators.,
2, Scrvices:
a, Two (2) 75 K, 3 phasc, 220 V.C, diesel generators,
’ b, Fresh water supply systems a storage tank of at least
2000 gals capucity, with a distribution system; and facilities for

pumping water from watcr bharges.

c, Salt wuaber suoly system: a heavy duty punp and piping
to provide sca witer for washing animal facilities,

d. Tuo (2) 900 cu., ft, wall-in typc refrizeraters: onc for
storing specimen carcasses; the other for fresh feed; capable of holding
contents at 35 - 4LO°F,

e, Threec (3) Carrier deep-froezes, 9 cu feet, capable of
holding a full lozd at -55°F,

f. X-Ray thcrapy, 250 KV apparatus,

g, Incincrator: diescl oil operated, flash typc for disposal
of cxcrcta-soaked shavings, ete,.

h, Scuage system: for disposal of laboratory and human wastcs;

i, Tlator distillation apparatus, for drinking -iater:
Capacity of 500 - 1000 Gal/day.

je. Runways, wirc fencing, and half-shelters for large
animals,

3. Communicationsg:

af Three telephoncs connected with the inter-island telephone
system are required,

4+ Transportation:
ag Two (2) jecps with trailers, and one weapons carrier,
b, Two {2) LCVP typc boats.

There is no plan to have living quartcrs or messing facilities on
the island with the laboratory and animal colony.



Att - E. ESTIIATE OF PoRSONNZL AVATLABLE/REUIRED FOR

BIOLOGICAL AND MEDICAL PROGRAM

Projcet Proposal Proposer Scicntists Technicians Man Days Time on Islande

Officers Enl, lMen Pre WKS Post

1 3.1 NISE 2 37 20,000 72 10

2 3.2.1.1 ND 6 12 1,620 12 6

3.2.144 ARG 2 A 420 8 6
3.2.441 NE *%
320442 MME #%
3.2.444 M/E %%

NCL NCI 1 2 210 6 6

3 3.2.3i1 NIE 1 2 240 2 6

3.2.3.2 ROCH 1 2 240 2 6

3.2.345 ARG 1 2 240 I3 6

4 3.2.3.3 NLE 1 4 450 12 A

5 3,37 E 1 2 120 4 4

6 3.2./45 ME 2 8 1,000 12 6

7 3.2.2.2°  RoCH 1 2 210 6 6

3,2.2.39 HALY - - - - =

2aR.40° ARG 1 2 210 6 6
3.2.2.5 hyihios P

UCal UCAL 1 4 350 6 A

8,9  3.3.3 CAK 2 4 420 8 4

3.3.4 Usba 1 A 200 4 A

3.3.5 OAK-M.Ex* 2 A 360 6 A

3.3.6 OAK~ThE¥** 2 4 360 6 ra

3.3.9 )3 1 4 300 8 rs

10 3edal USDA-MNIiE»* 1 2 240 a 6

11 3uhel N 1 2 210 2 4

Totals 13 31 107 27,400

Refercnces: * [laximum cstimntod time, wecoks
L
*% Porsonnel included in other estimates
0 No committment of personncl

Sourcos_of FPersonnel: Sci-0f* Tceh-El
A E.C, 12 28
N,I..E 16 71
Othor US Govi 3 g
Administrative 4 22
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